
THE SIGNIFICANCE OF FERMENTED MILKS

As fermented milks of diverse sorts have come into
use not merely as foods but also as products of
reputed therapeutic and prophylactic value, physicians
should have a clear understanding of their manufac-
ture and chemical nature. In many of the larger
cities, special fermented milk preparations can be
obtained under various trade names which supplant the
more familiar terms buttermilk, kefir, koumiss and
yoghurt. The latter types, however, include the most
important varieties that are well known, so that an

understanding of their origin ought to give a fairly
clear appreciation of the possibilities in this field.1
Almost every one who has had any acquaintance

with farm life or dairy products knows the process
leading to the production of buttermilk as a by-product
in butter making. It is not so generally appreciated,
however, that in recent years much of the so-called
buttermilk sold for human use in this country is pre-
pared by fermenting skimmed milk, which remains
as a by-product of the cream trade. It is simply
soured skimmed milk which has been churned or stirred
in order to break up the curd. The same product is
sold also under the name of "ripened milk." The
souring of milk or cream is brought about by the
activity of certain bacteria which form lactic acid by
decomposing the milk sugar (lactose). The ability
to form acid from lactose and other sugars is pos¬
sessed by many kinds of bacteria, but is so character¬
istic of a certain group that they are commonly spoken
of as the lactic acid bacteria. Such fermented milk,
though not literally buttermilk, is scarcely distinguish¬
able from the latter, and may be even richer in actual
nutrients. This beverage can now be made in the home
if good buttermilk is not a readily purchasable com¬

modity in the community.
The conspicuous fermentation product in buttermilk,

as in the other varieties of fermented milks, is lactic
acid. In some types alcoholic fermentation may also be

1. The subject is reviewed by L. A. Rogers (Fermented Milks,
Bull. 319, U. S. Dept. Agric., Jan. 1[ill],1916), on which some of the
statements here made are based. Copies of the publication may be
procured from the Superintendent of Documents, Government Printing
Office, Washington, D. C., at 5 cents a copy.

prominent, so that alcohol and carbon dioxid are added
to the milk mixture. The reaction whereby an alco¬
holic is added to the ordinary acid fermentation is
due to yeasts.

One of the first of the fermented milks known to

Europeans was the kefir, made from the milk of sheep,
goats or cows in the Caucasus Mountains and neigh¬
boring regions. Kefir differs from most of the fer¬
mented milks of the Mediterranean countries in tint
it is made from a dried preparation and contains con¬

siderable quantities of alcohol and gas. According to
an expert of the Bureau of Animal Industry, it is
probable that kefir is produced under different circum¬
stances by different organisms. Any combination of
bacteria or of bacteria and yeàsts that will produce a
lactic acid and a mild alcoholic fermentation in milk
will make kefir, although to secure the most desirable
flavor certain organisms may be essential. Kefir
grains, which start the proper fermentation, cannot
ordinarily be obtained in this country, but a good
imitation of kefir can be made by carrying on simul¬
taneously in sealed bottles an alcoholic and a lactic
fermentation. Better results can be obtained by induc¬
ing the alcoholic fermentation in buttermilk. Ordi¬
nary bread yeast may be used for alcoholic fermenta¬
tion ; but as this yeast does not ferment lactose, it is
necessary to add cane sugar to the milk.

Koumiss, in its original sense, was a fermented bev¬
erage prepared from mare's milk. Unlike kefir, there
is no dried "ferment," "seeds" or "grains" with which
the fermentation of the mare's milk is started. Native
koumiss makers lay great stress on the quality of the
milk, the breed of the mares, and the condition of the
pastures ; but it is probable that their troubles ascribed
to variations in these conditions are more likely
attributable to imperfectly controlled bactériologie fac¬
tors. According to Rogers,1 the koumiss which is often
made and offered for sale in this country is usually
made from cow's milk, and therefore, more correctly,
is kefir.
Kefir and koumiss are limpid, mildly acid, and dis¬

tinctly alcoholic ; yoghurt, leben and matzoon are
thick-curdled milks, decidedly acid, with very little
or no alcohol. Different organisms are involved in
the fermentation. In some of the "yoghurt butter¬
milk" now sold in this country, the results are obtained
with a combination of the essential Bacterium caucasi-
cum and an ordinary lactic acid organism such as is
used in making buttermilk. Yeast is a contamination,
not a desired component, if present in this case.

These fermented milks have attracted attention in
recent years, not primarily because of their food value,
but because of inherent specific peculiarities of compo¬
sition and texture. For example, it is believed by many
that the finely divided casein as it occurs precipitated
in these preparations is more easily digested than the
curds formed in the stomach after drinking ordinary
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milk. The proteins and fats of these beverages are
not materially changed by the micro-organisms; but
the lactic acid has been credited with favorable influ¬
ences in the alimentary tract. The most prominent
claim of the fermented-milk therapy widely heralded in
popular magazines directs emphasis on the possibility
of establishing the acid-producing bacteria in the intes¬
tinal canal to suppress the putrefactive type. To what
extent there is a probability of establishing conditions
there under which they will multiply and persist, while
the objectionable types are driven out, has been pre¬
viously discussed in The Journal.2 The situation is
summed up by Rogers1 by saying that while there is no
conclusive evidence that Bacillus bulgaricus is able to
establish itself in the intestines in such a way that other
bacteria are driven out, it is undoubtedly true that
in many cases marked improvement has resulted from
the ingestion of milk cultures made from it. It is by
no means certain, however, that the results which have
been obtained by the use of milk cultures have been
attributable to any peculiar virtue in the organism
itself. It has been held by some investigators that the
intestinal flora may be radically changed by a funda¬
mental change in the diet. The beneficial effect of a

sour-milk diet is attributable, perhaps, not so much to
the bacteria contained in the milk as to the milk itself,
which provides material for an acid fermentation in
the intestines.
After all, the fermenting of milk is a means of pre¬

serving it without undesirable types of decomposition,
and in a form wholesome and agreeable for human con¬

sumption. There are without doubt patients for whom
the presence of soured milks in contact with the ali¬
mentary mucosa would not be acceptable ; yet fer¬
mented milks are so well tolerated in many cases that
their use should in general be encouraged from the
standpoint of nutrient values, and welcomed quite apart
from the "autointoxication" therapy program.

MEDICAL PREPAREDNESS AND THE ARMY

Republics are proverbially forgetful; in them lessons
learned by bitter experience have only a transient
influence. The Spanish-American War occurred less
than twenty years ago. In this war, the most danger-
ous enemy which our soldiers had to meet was not
the Spaniards but disease in our own camps. The
records of the War Department show that in 1898,
out of an army of 200,000 men, there were 21,000
cases of typhoid fever with 2,192 deaths, and that
the Second Division of the Seventh Army Corps,
encamped at Jacksonville, Florida, in 1898, had 2,693
cases of typhoid with 248 deaths out of only 10,759
men. Nor were such results surprising when one recalls
the conditions existing at the beginning of the war. The

2. The Survival of the Bacillus Bulgaricus in the Alimentary Tract,
Current Comment, The Journal A. M. A., Oct. 2, 1915, p. 1191.

machinery of the small regular army in existence at
that time had suddenly to be expanded to fit a large
army of volunteers. The size of the staff proved
entirely inadequate to the task. There were not enough
trained military surgeons in the country to care prop¬
erly for the soldiers. Lack of medical supplies, ina¬
bility to deliver supplies at needed points, lack of
familiarity on the part of civilian surgeons with mili¬
tary methods, hospitals without proper equipment,
surgeons with little or nothing with which to work,
sick men without proper care or suitable nourishment

—

these were some of the occurrences which should
have taught, for all time, the necessity of a trained
force of men, skilled in surgery and familiar with army
routine, to care for the sick and wounded in future
wars. Yet what are the facts ?

In less than ten years after the Spanish war

the President in a special message to Congress
stated that the medical corps was not only much
smaller than was needed for the regular army in
times of war, but was too small even to perform
the duties demanded of it in peace. The long
fight from 1904 to 1908 for the reorganization of the
Army Medical Corps must surely be fresh in the minds
of most of our readers, if not of the public. In the
spring of 1908, Congress finally passed the army
medical reorganization bill, providing 443 medical offi¬
cers for an army of about 65,000 men, a ratio of seven
medical officers for each thousand men, the proportion
which had been recommended by the surgeon-general's
office and which is accepted by military and sanitary
experts generally as the minimum ratio. This law is
still in force. In the meantime, the army has been
increased by congressional enactment to over 90,000
men, an increase of nearly 50 per cent. For this
increased army not a single additional medical officer
has been provided. As stated by Surgeon-General
Gorgas before the House Committee on Military
Affairs, "Our relative number of trained medical
officers is not as great now as it was at the beginning
of the Spanish war. We then had seven per thousand,
now we have about five per thousand."
In the face of these facts and with the memory of

our inexcusable loss of life from disease in the Span¬
ish war, it is difficult to understand why, in the numer¬

ous bills now before Congress for preparedness and
national defense, not one of them provides for increas¬
ing the Medical Corps of the army, even beyond its
present inadequate condition, to say nothing of pro¬
viding for a medical staff in any way commensurate
with an army of sufficient size to be effective for
national defense. One bill increases the army to
140,000 men ; another provides for an increase of
75,000 men ; one bill in the Senate, it is true, provides
for an army of 210,000 men with a medical service of
898 officers ; but this is an actual reduction in the pro¬
portion of medical officers to 4.28 per thousand. In
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